Possible mechanism for medial smooth muscle cell injury in diabetic nephropathy: glycoxidation-mediated local complement activation.
Although recent studies have emphasized the pathogenic role of intrarenal muscular arteries in patients with diabetic nephropathy, notice has not been taken of their pathological characteristics. We focused on medial smooth muscle cell (SMC) injury and the involvement of glycoxidation and complement activation. Renal samples were obtained at autopsy from patients with diabetes mellitus (DM), patients with hypertension without renal involvement (n = 9), patients with benign nephrosclerosis (n = 7), and age-matched control subjects (n = 12). Patients with DM had glomerulosclerosis classified as severe (n = 9; DM-sev), moderate (n = 11; DM-mod), and minimal (n = 7). Renal samples were immunohistochemically determined. Activation of plasma complement from healthy subjects using advanced glycation end products (AGEs) also was performed. A marked SMC loss was noted in the media of patients with DM-sev and DM-mod. A membrane attack complex (MAC) observed in the area with SMC loss correlated well with the loss. Considerable carboxymethyllysine (CML), an oxidatively modified AGE, was deposited in the area with SMC loss in patients with DM-mod and DM-sev. Degrees of MAC deposition, SMC loss, and CML deposition were greater in the DM-sev group than the non-DM groups. Another oxidative product, acrolein, colocalized with CML. Plasma complements were not activated by AGE-modified bovine serum albumin in our in vitro assays, which included a complement hemolytic activity assay and determination of complement fragments, including C4d, C3bB, iC3b, and MAC. It is strongly suggested that medial SMC injury in intrarenal arteries is caused by interaction between glycoxidation and complement activation and contributes to the progression of diabetic nephropathy.